Application of C1-esterase inhibitor during reperfusion of ischemic myocardium: dose-related beneficial versus detrimental effects.
Complement activation during reperfusion of ischemic myocardium augments myocardial injury, and complement inhibition with C1-esterase inhibitor (C1-INH) at the time of reperfusion exerts marked cardioprotective effects in experimental studies. Application of C1-INH in newborns, however, was recently reported to have dangerous and even lethal side effects. This study addresses the essential role of dosage in studies using C1-INH. Cardioprotection by C1-INH was examined in a pig model with 60 minutes of coronary occlusion followed by 120 minutes of reperfusion. C1-INH was administered intravenously 5 to 10 minutes before coronary reperfusion without heparin at a dose of 40, 100, and 200 IU/kg body wt. Compared with the NaCl controls, C1-INH 40 IU/kg reduced myocardial injury (44.1+/-13.8% versus 76.7+/-4.6% necrosis of area at risk, P</=0.05) and significantly suppressed local C3a and C5a generation. Myocardial protection was accompanied by reduced plasma concentrations of creatine kinase and troponin T. In contrast, no beneficial effects were observed when 100 IU/kg C1-INH was used. Furthermore, application of 200 IU/kg C1-INH provoked severe side effects and coagulation disorders. When applied at the correct dose, C1-INH significantly protects ischemic tissue from reperfusion damage. However, overly high doses (>/=100 IU/kg) of C1-INH will provoke detrimental side effects, probably via its procoagulatory action.